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1) The demand curses for unbundled Imps and switching slope 
downward, and have elasticities in the elastic r.pi.n of 
demand. 

2) Cmssprice elartidties are m t  distinguLhable h.om rem, 
inplying that mandated access Ir. not serving as a substituk 
for N C  depinyed switrhing: and 

3) F d y ,  a simple test of "impairmenr is mnducted, and 
unbundled nviwhing is found to stisfy the standard set forth 
in the Act. 

11. Emplriral Model 

3 

me pmpose of this empirical analyois is to estimate RaMnable 
appmrdmstionsof theordinarydemandforunbundledloop.p~withor 
without u n b d e d  switching.' We fusl define the variables in OUI model. Ihe 
total number of unbundled Imps purchased in a state for the provision of local 
Wephone d c e  (Qd Includes the quaniiky of Imps purchased without 
unbundled switching CQc UNE-bop) and with unbundled switching (Qs UNE- 
Platform). so that ch = Q' + Qs (the subwript S is d for the P l a h  to 
Indicate that the Flatform CLEC prchasu "switching' rvlth the Imp). me 
plnntitlerBandQrprewrdependentvariabler,and thedemandelastidtierfor 
ch ax earily mmpuhd fmm the ec-mMc estimates. 

G@NEII*uY, THE EST~MATED DEMAND CURVES mn UNBUNDLED LOOPS 
a€ 
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loops of bath types, md Y and as are ecanometric ermr t- that measure the 
unobswed determinates of Imp demand. The price of unbundled -tcNng Is 
included Inbath demand equstions, meanuing ma-priceelasticity in Equation 
(1) and om-price elasticity in Equation (2). AU variables are measured at the 
state level, and d y  Regional Ben Companies are represented in the sample. 
Deroiptivve rtatirticr and variable descriptions and sou~es are provided in 
Table I. 

A Prica mi Ekslkilk 

Given the &cfficntiom of Equations (1) and (2). --price elasticilie. of 
demand (nu= aQdaP,%PilQ) are m d  by mefficients an, i%, and h. The 
-fie elasticity (qv=K!~laPpPj lQJ is measured by 01. Because demand 
CUTY~E slope downward, we expect bath a, and p, to be negative, and the log-log 
rpedficatian implies that these caefficienis measure the (constant) ownprice 
elastidty of demnnd for unbundled Imps of each we. Joint mnsumption of 
Imps and switching in the loopmitching combination implies thal i% measures 
the om-price elasticity of demand for unbundled switching. Addillionally, this 
joint rmsvmption of the Imp and d & g  e l e m t s  for the UNE-Platform 
svggesb thatthequantityeffectan thedemand brlmprwitchh~rnmbinations 
of .a I1.M price increase of eilher PL or Pr should be roughly equal. This equally 
implies that $ I /W = pd(1- 4, where w Is the Imp's share of total combu~ation 
cost[P&'t+Pr)l. lle W a l d T e s t m b e d  totestwhetherUliseqdih/(i.c., 
resbirb) holds. 

~prieeofunbundledswitchingPrisanoss.pfipriceforthedemand farlmps 
pvRaased without switching. and the d p  of m will indicate the demand 
mhtirmshjp of unbundled and self-supplied switching. If a deerease in the price 
of unbundled switching leado to a rubstitotion of unbundled switching for 
aelPlvpplied switching. then a, will be pmitivve. A n - 6 ~  s i p  on w, 
dtarutively, ~ggests  that unbundled and selfsupplied switching are 
cmplwenrs because a deoease in the price for switching increaser the demand 
f0rlmp~p"rchaSedwithoutswitching.' Ifa~isnatd8krentknmzem.then the 
&try d e s  are unrelated in demand. 

. 



Fall 2m1 h4AKE OR BUY? I 

s. oulnvarinblrs 

Othervarlablesinthedemandequation(maLinguptheveetorZ)indudethe 
total demand for the final gmd (M s w i m )  measured as the total lmal service 
revenuesoftheBeUCampanyin theatate(Sl2E). ~ v a r i a b l e i s ~ u d e d i n t h e  
d e l  kw a Imp demand m e  is a d+ed demand. A priori expectation. 
are that demand is -lively related to market de. Given the rpedlication of 
the model (iog-lag), an estimated caef!icient on SEE less @eater) than 1.W 
indicates that demand increases 1- &eater) than pmpartionately m -Let 
size 

Ihe mLx of total demand behveen residential and businers outomw alw, 
may inAumce b p  demand. Two expl-mry variables are included to 
m e s m  the mix of demand 1) the ratio of busln~-to-residenUal retail rates 
(RESRATI; and 2) the perrent of total. d o g .  switched lccess lines that are used 
to serve rsidential CDM~IMS (RESSHR). The hvo demand-mix variables, 
RFSRAT and RESSHR, bath m a s u e  the extent m whkh market demand is 
residential in nab. Generally, unbundled Imps md selfsupplied switching 
are used to m e  businesses, whereas unbundled ImpSwi&g mmbinatim 
arewed toservereMenWandsdlbusinesr~smmerr. Sa.itisreasonablem 
expect negative s ? p  on both variables in the QL equation, and positive signs in 

Both the New York and Texas public h c e  mmmirdon. have exhibited 
Wership in promoting ampetition. and mmpetimr penemtioh in t h e  two 
Stater Is considexably higher than average Thus, a dummy varlable that equals 
mefo,NewYor*andTex..(DNYIX).reroothenvioe, isincludedin themod& 
New York and Texas are the leadas in pmmothg mmpet ih  via unbundled 
elements, so pmitive'dgm are expected on DNYTX. 

I h e  Bells' ability m provide long distance telwm-um setvice may 
!nilumce demand, so we indude a dummy variable for states in wNch the Bell 
Companies have reeeived nl approval ( D t n ) .  Both New Yak and Texas have 

the a equati0Il.l 
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271approval.u,the271dummyvariablemeasurrrthe~umceaf271appmval 
absent the Id&p effect of these two states. No 0 priori expectation is made 
abut 271 $tabs (D271). and it is important m keep in mind that the dummy 
variable DUI -wes the effect of 271 appmval once the 'leadership effect" of 
~ e w  Y m  and  exa as wth zn approved states) is taken into account.' 

A dummy varlable indicating state3 with high no"-recurring charges 
( D N R q ,  and the perrent of the state's papulation d-ty (METPOP). are both 
included as additional "grersors.* The varkbie METPOP is measured as the 
percent of a state's population living in melropolitan areas. Nowrecurring 
charges are sun* mrs and. mnquently, deter enky, so a negative sign on 
DNRC is expeFtedr PopulaHon density (METPOP) is upected to positively 
affect demand for lmbundted 1 9 s  purchased without witching due to density 
m m i e s  for selfsupplied swit+~& but no a priori expectation is made with 
respect m the variable's dfect on loo-tching combinations. 

FiiaUy, since our data was mllected in June md December of 2001. a dummy 
varkble indicating the "as of" date of the data (DSAMPLE) is included as a 
regrerrar. A positive and ~b&tial ly  significant mef6dwt indicates h a t .  an 
average, d-d increased over the six-wnth period between June 2001 and 
December 2001. 

IIl.Rrr"lts 

The two equations are estimated (as a system) by weighted least squares.* 
ReEults are summmzd ' in Table 2. Due to limitations an the availability of data 
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~pricesandquantities,the~alsamplemnslstpof l?d~ystemobsemations,or 
67@dmced) &sewatimr. for& equation TheRX afEquation(1)is about0.85 
and Equation (2) is 0.n. indicating ulat a large mount of the varistion of loop 
demand of both kypes is q b i n e d  by the regressions. 

Economehic +cation ernrrt such ss omitted variables, endogenous 
explanatoly variables, emon -urwent, and an incorrect hctimal fom 
w each eauseieastq-ahmates tobebiased,indstent, and imf6"ent.r 
The RPSET matest is a rather g e n d  t e t  of spdeation m, and is capable of 
detecting all of the spedsmtion pmblemn listed above (Ramsey 1969). and he 
test is part iWy d h e  to Dmitted variables and incorrect bunctirmnl farm 
IhenullhypathesisforRESETis'no~pgifvationermr,'w,spdcationermris 
indicated if the null-hypothesis is rejected. The RESm Fstatlstics are pmvided 
in Table 2. and neither ksl statistic is statistidy signifcant even at the 1L% 
level so there is no &denre of spdcat lon ermr (he., null-hypothesis of "no 
r p d a t i o n  d -01 be rejected at standard slgnifcance levels). 
Accordingly, we can be reasmably c e r h  that DUI d e l  does not suffer bom 
theseimpartantspetio" emrs. 

A. RkeElnsiidlies 

1. * 
As indicated by theory. the de& m e s  for unbundled lwps of both 

Iyps slope downward, with an eInsHtity of about -1.7 for both QL (at) and Q s  
(B~)..BOth~tititiesareintheelasticregionofdemand.indica~gthatquantity 
demanded responds more than proportionately to any $yen percentage change 
in price. A 10% increase in the Imp pria will der- quantity demanded for 
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each type of loop by about 17%. we -et reject the hypothe& that the two 
elasticities are equal using the Wald Test (x' = 0.01). Thus, OUT strmates suggest 
that It is reasonable ta conclude ulat an insease or decrease in the Imp rate for 
unbundled elemenk has an eqdvalent effeet on all f o m  of Imp purchases, and 
that the percenage quantity response of both quantities will exceed the 

The e k t p  of prices m the total 9-tity of competitive services pmvided 
using unbundled lmp can be mmputed from the estMsted meffitients of the 
demand equations In fact, the own-price demand elasticity for total loops (Qr) is 
simply the weighted average of the two elastititie measured by at and 81. 
because in OUI sample, QJQr is appmdmately equal to O.M. ?he simple 
average of he two own-price elasticities is -1.7, and thir value measures the 
total, own-pdce elastidty of demand for unbundled loop3 of both types. Across 
1- of all types, a 10% increase in the price of an unbundled leap alone wilt 
decrease the quantity of Imps sold by about 17%. dl else being equal. 

percentagepricechange 

2 switching 

Tumingto~pricefo~unblmdlednVitching(Pr), wef iFj tdder  meown- 
price eff-t of switching on the demand for ImpnVitdring combinaticm (Eq. 2). 
The estrmated own-price elasticity of d-d for unbundled switching is -1.12, 
wNch indicates that a 1% ChMge in p"ce produces an 11% change in quantity 
demanded. The estimated dastidty is shii5tidly rignI6cant at better rhsn the 
1% level (tstatlstic -3.59). As previously mentimed, for loopswitching 
mmbinntim, the Imp and switching mmponentp are p u h e d  joinay. This 
jointmnsumptionruggesbthal theeffectleetonanti~ddemandedafaS1.Wpria 
b of either PL or Ps should be roughly equal, and the Wald Test Indicates 
t h a t t h e r r s ~ c t i o n ~ i l w = & 1 ( 1 - ~ ) i s v ~ d . ~ ~  Thi8lindingimpliesLhaIitisthe 
total price for the Impswitching combination that matters, not the individual 
prices for each mmponent? 

ThhepriceelasHtityofdemandofto~lmprwithr~ecttoPris-0.51. Thus, 
a 109b incRase in the price of unbundled switching will reduce the f0tal -unr 
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1. lnbodurtion 

It Is wise to h rhptical of those who seek to assist in their own demise 
Ihpitethepedamanmtureof t h e a b s w a h ,  thkbitalwisdomislrequenily 
lust on tel~ommunicatiom policymkers. In their efiork ta promote 
competition and eliminate monopoly In the I d  exmange telemmmunications 
marketplace, regulators an&naoUwpaUcymkerr hequenllyreekand,evenwor&, 

Having inrumbent monoplisls ze, advisors lor competition policy li like having 
the hen h o w  guarded by a fox. 

one policy pmposal of the Bell Companies is that m pmmote "eat" 
mmpetition, regulatory agencies should eliminate the availability of Imp 
switching canbinntiOns (UNEPIaklom) and entranb should be required m 
replicate substantial p d o n s  of the incumbent's network - p M y  digital 
switching eqUipment - to provide rwice.  If entrantdeployed digital switching 
helps promote "real mmpetition," then why would a monopolist enmurage 
regulators to m a t e  this entry strategy (or, eliminate other pMsible enmy 
strategies bat do not requlre milch redundancy)? If switch deployment by 
entranis d-. In fact, pmmte 'real mmpetition." then presumably such enhy 
would reduce the profils 01 the Lncumb~t monopolists and I m e  ptentklly 
biilianr of dol lm of their own loeol exhnnge n d r k  rtnmdrd. Are then the Bell 
Companies acting ConIIary to the Interesk of thelr MehOlders7 Or. h the 'real 
competition' promoted by the Bell Companie a sham7 The answer, quite 
forhutately, is found in a rtralghtfonvard algebraic analpis. 

In thk brief paper, we eramine the incentives of the Bell Companies to 
promote'realmmpetition"byeliminatinngtheUNE-Platformasanenhymode 
As m n  5-e diebtes, the Bell Company ellom to eliminate UNE-Platlorn 
are sham m be an etfort to raise Bell Company p"65 by shifting entry to 
slower, less ubiquitous entry d e r  such BL LlNE-rpoP (unbundled Imp with 

competition (and ultimately less of the redwdanty that the Bell Companies 
claim to advacate, given that switch deployment is a complement to W- 

m Brll Canpad" M, for am p n C e 4  pu- m m i a a  h Ute l W d  e n h a y  

adhere m the advice of the I n b t  monopolisb - the Bell C0mpanies.l 

self-supplied switching)., nus, eliminating UNE-Platform will result in I C s  

I 

4 1  *IhdnnmdpPohnksd=v=r5W- 

h ~ abwrvatla want  UI imply u ~ t  W-LOap mmI, r h a l d  h 
I m ~ ~ b , ~ y v i y ~ r r ~ u b ~ a y ~ . A U r n o d ~ r d e n l r y r h o v l d b e ~ n c o u ~ s d  byteden lud  
s h k p d k p  

I BY M 
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(e mwdr Cmhr lor A d r d  t9r, k W k  Pdky S M k  md C k ~ g  L pord 

Abrmt: In thls brief Policy Paper. the incentives of &e Bell 
Companies to promote 'real competition- by eliminating the 
UnbundJed Nehvork EIemmt-PWfom as entry d e  are 

anti-U~~dledNePworkElemmtPlatfam,mesnageisnotdriven 
by a desire la *real eompetitim" but an effort to shift 
mmpetitive entry toward slower. lw ubiquitous entry moder 
such as uf.n-Imp and fadlitiebasd entry. The In- and 

alrmistic pmmtion of consumer bmf ik  created by the rapid 
Inhadueh of mmpMan, into the local ?xchanxe make+ 
Policymakern, at least wise pdlcpukers, should not ipme this 
fact. 

exnmined. As mmmon sense d i C h t e r .  the Bell company 

pmtection 01 pmfia is the god Of the Bell company, not me 

Taste O€ c o r n  
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fitform).. % flndimg is unsurprising. given that oemrities LW makes it 
d l f 6 d t  for the EMS to promote policier that will indeed pmmote "real 
aunpetition' and thereby reduce its profits. in&g,d protecting pmfits is 
lhegoaloftheBeUCompanies,not thealhuisticpmmahonofmnmer~&ts 
rsllired from the rapid intmduction of competition into the I d  exchange 
market. m-5 should not ignore this hct 

11. A Simple Economlr Analyrls 

Inordertofindanannvert~th~qu~tionofwhether~BeUCompaniesare 
legitima~~gmpmmote'reaimmpetitian,~ therebyrctinginmn0ictwith 
Ihe interest of their shareholders, m whether -real competition" is their hen 
house. it very simple ecommic pnalyris is used. As always, a few shplifieatians 
win make'the analpis more m I d e  and s d k .  While the fobwing 

numerical e-b am provided In Section m that iUw~ate pkinly the 
rymboUc mmpubtians of this section 

at I) 
regulated price P. This service is mmprised of hyo inputs, d y  input L d 
input S (e&, Iwp and swikhlngftmspt).~ The prcductian of these inputs 
requires Rxed (and probably sunk) mot F, and additional d t s  of the input are 
supplied at marginal mo5 G and Cs, respgtively. The per -d t  pdcemargind 

is computed m price wer marglnill mst. not avenge cmt (elther embedded 01 
fowd-laoLing). Marginal mst for +&dad I w p  and switching plant should 
be very low, and well below avenge~mst Profit tmximkhg dedsions are bawd 
on marsinal cost not average cost; so, our focus is on marginal cast 

l e l s ~ d ~ t i o n s  &ers the inputs L and S at wholesale prices RL and Rr. 

The wholesale prim (& Rr) am ret equal to average mst (i.e., 1Fwc). and 
therefore e x d  marginal mst (RL > CL R. > G). 

analysis is mathemaw it is relatively Buy to &w. For those who prefer, 

To be+, SJlt- that aBeUCoqanyhas memid semi- it 

mstmargin,th~re~re.is(P-G-cr).whimispooiti"e. o!xmetha twsmgin  

in additim to 16 retail offerin& the Bell company also seus to other 

where the rum of the wholesale price3 is less than the retail price (P > & + le). 
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m(aNnlal)pmfitfunrtionof theEeucmpmlyis 

a-(P-C,-C,)n,+(R,+R,-C,-C,)n,+(R,-C,)n.-~. ( I )  

where t is factor that converts the fixed m t  into depredation and an annul 
apayment" ta the capital (i.e because profits are measured in m u d  tern). and 
N 1s the number of UniE sold by the Bell Company to either its own retall 
clut~ner ( s u e p t  6). B wholesal-stomer buying both L and S (subwript P, 
for WE-Platform"), or a wholesale NsmmeT buying just L (sukdpt U, for 
"UNE.Lwp"). It should not be a surprise to anyone that the Bell Companies do 
not wish to wholesale inputs to their mmpetitorr; they have made their 
preferewdear. 

me question of int-t is what 'type" of enhant the BeU Company SA m 
promote, and whether or not its deddon is mqatible 4 t h  pmfit marhimtion 
and, thus. shareholder intemts. in order to wdwk h i s  hue. the total 
differential of Equation (1) is requled: 

Ax=(P-C, -C,)Ann. +In, + R ,  -CL -C,)An, +(RL -CL)hnn, , (2) 

where &e A symbol indicates "the change in." Equation (2) can be used to 
compute the change in profit for changer in the nvmber of Nstomers of each 
l y p  inchding the movement of il -to- Imm say, P retail pmduct to a 
wholesale pmduct. To ulustrate, P ane-unit increase in nn increases profit by 
[AnIhn, = (P-CL - Cdl. 

The Bell Companies' distaste for the T e l e m m d c a t i o ~  Act's unbundling 
-dates &e., fo-g the W to offer wholesale products L and S) is mesled 
by Equation (2). If the BeU Company laces a retail customer ( A m  = -1) to a UNE-P 
provider (Am = +l), its profits change by 

hnlhn, - k l h n ,  =(RL +R, -CL -C,)-(P-C, -C,)= R' + R ,  -P , (31 

which is dearly negative because the re id  price exceeds the sum of the 
wholesale prices (P > RL + R S ) . ~  Equation (3) shows that the Bell Conyany 
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mnlinuer la in- the marginal m t  of both Land S. but lopes retail revenue P 
thai is replaced by wholesale revenue RL and RI. 

competitor(Anr= t11. lheni6pmfkdec~eby 
similarly, if the Bell company 1- a retail curtomer (An. - -1) to a UNE-L 

(RL -CJ-(P-C, -Cs) - RI - P t C,. (41 

which again is plainly negative b e a u  the retail pnce exceeds the wholesale 
price ofboth L d S  and thewholeralleprica exceed marginal mot(RI + Cs c P). 

Fhally, if the Bell Company loser a retail customer to a M f-ndlitierbased 
competitor, the change m Bell profils is 

-(P-Cc-C,), (n 
Whichisthekrgeptl-afprnfilofanyofmealtematives. 

when a UNEPlatform curmmer (An, F -1) miptes  to m h p  ("" P +l). In 
A w r e  Interer!iig d o  for the issue ai hand is what happens m profits 

rmS % d o ,  Bell Company pmfik change by 

(R, -CL)-(Rc t R. - C, -CJ = -R. t C, , cm 
whlch again is negativebeeuse wholepale p- exceed m q i d  mot (Rr > G). 
Thus. pmnwting switch-based entry and the eliminatim of UNE-platform entry 
mliurr Bell Company profik. Bell Company advoc~y of swildrbased enhy, 
mnsequently, Is mmry to the interst of Bell Company shareholders1 Or is it? 

This simple analyrir of on-mmer migrations from UNE-Platform m 
UNE-LMpisabitmisleading,arevencnmterfachlal.His~shows UutinNew 
York State, about six timeg as m y  UNE-Platform lines as U m L  lines are 
installed each month (abut 3oMo to 5 . m  per -&), m average % 

the BeU Company to a competitor, there is a 1% chance that a ~ t o m e r  mlgaater 
to UNF.-w and an 85% chance that rusmmer migrates to UNE-Platform For 
~.sy~c~aaluLitionbyammpetitor,therefore,theexpectedrrdurtimin 
pm6k is 

evidence suggests thal for every onecustomer migrating Imm the retail ann  of 

An-O.WR, -C,)+o.SSCR, + R, -C, -c , ) - (P-C,  -cs) m - RL+0.85Rs +O.lSC, -P. 

. . k " C n l c r k M W m d & k f i U k P d h , Q W  
swmhb-m* 
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which ilgaln is negative (P > RI + Rr and Rr z Cs). As a general matter, any 
migration of a retail cusbomer to a whdesale customer reduces prnfita Now, if 
the UNE-platform is eliminated as an entry option. the expected reduction in 
profils is 

(8) 

wNch is negative (P > R, + Rr and Rr > CC). Note that we beat the expected 
migration m the UNE-Platfom (0.85 mstomers) as a migation to the BeU 
Company (i.e, the wbmer Is retah~ed). 

What remains la be determined is whether the expected change In prnfils 
after eliminating UNE-Platform as an entry option is less than the expeeted 
change in prnfih with UNE-Platform Subbacting Equation (7) from Equation 
(8). we have 

An-o. l5(R,-C,) - (P-C,-C~)+O.85~P-C~-C,~ 
- 0 . 1 5 ~ ~  to.isc, -aisp. 

(O.I5R,tO.1SC,-O.iSP)-(R,tO.8SR, tO.i5C,-P)=0.8~(P-R~-R~t,  
(9) 

whlch is clearly posllive (P > RL + Rr). Because the gmwth rate of U N E - h p  Is 
unslderably lers ban that of the UNE-Platform. eliminating UNE-Plalfmm 
b e -  profik, despite the fact that a WE-P whalerale account has a higher 
margin ban a UNE-L wholerale account In m c e ,  the BeU Company loser 
mreperlartrurtomr, bulthey&eltupinreducedvnl~. 

If UNE-Platfmm and U N E - h p  are substitutes, an h e  addressed and 
rejected by Beard and Pod (2m2). thm dimhating UNE-P may simply increase 

' g p e r k t  mbstihltion behvem the number of LINE-Lmp curbmew Assmun 
UNE-Lmp and lJN6-Platfom and ignoring the rapadty c o ~ h n i n t  m 
UNE-hp a w e d  by the hotivt bottleneck, the promtion of UNE-Loop 
mmpetitim by eliminating the UNE-Platform is plainly unpmfitable for BeU 
Company and mn- m the interest of Bell Company shareholders. If the BeU 
Companies are pro61-mimirmg h, therefore. then the inevitable conclusion 
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aronomio of the lacal a h g e  network - i.e., becatwe firms must c o d t  huge 
sunk msb and need b achieve reale emnomipi quickly, the leal  &et wlll be 

acwmpUshed before any- EM plausibly argue that there is a workably 
competitive market lor wholesle leal exchange ne~lollr elanotts." 
Accordingly, relaxing the unbundling obligations of the 1996 at this time b 

highly mnCentrated~* - there I3 a mmendour amount Of wa* that must be 

plainly premahlre.l* 

A. Ilrlmnl Slahtlmy Rodsionr oflhe 1996 Act and the Alloeotion of 
Rcrgonribilitics Btwm Nu Slnnrmd Ihr Federal Govcmmcnt 

Like -1 sm1ufe of this niltore, Con- Split the responribilities lor 
administering the pmvisions of 1996 Act between the FCC and the States in 
r e p e ~ t  for the Constiintimal phdple of Federalism. 

On Me hand, Section 252(dXAXi) of the 1996 Act requires that wholesale 
prices for the unbundled network elanenis be %ad M the mst (determined 
withoutreference maotwf.re-rehMorotherra~adproreeding)af pmvidmg 
the ... networkelement" Congresrlehthedetdlsof thepnrtieularco~tstmdard 
to the Federal Communications C o d P s i a n  (TCC"), and the FCC eskbbhed a 
forward-lmhg mst standard d e d  Total Element Long-run Incremental Cmt 
("mwC7. ? l e  FCC mndlided that B "mst-based pricing methodology based 
M f o d - l m l i n g  emnomk cmts _.. best huthem the g& of the 1996 Act. In 
dyMm'c competitive markets, h take action based not on embedded em*. 
but M !be relatiomhip between markt-detemdned pricer and forward-looling 

. 

. .  
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emnomicm TheFCC ~thereonduded,"[CJan~toasserd~bysame 
Iineumbenkl, regulation does not and should not guarantee rUn " o y e r y  oftheir 
embedded msa.1' 

On the other hand, it L also impartant to undestand mat wbik the H3c 
detined the relwant mst smdard, it is the Shfe replatory cornminions that 
implementlhesmdardwhhenretting wholesalepricer forunb~edel-ts.n 
As rex+plmd by the Sup- Courl in AT67 Gwp. o. 1- Utilitk Bmrd? the 
FCC cannot etablish a cmt standard so rtriet &at the standard effetively sets 
the wholesale pr(ce" Unqnest(Mably, section 252 Or the 1596 Ad gives the 
State therlght toletwbderalepricer. S t a t e r t h ~ f o r e h a v e ~ b ~ ~ l = t i h l d ~  
h setting wholesale prices, and are mnstFained only by the necesarily general 
hwardlookims cost hamework established by the FCC (ir, ThwC).  

A Simik Statutory dldslon at authority applies to what n e W k  elcmenk 
me unbundle$. The 1996 Act gives the KX authority only to establish it 
rninimmf list of unbundled elementi (ad -e mat conlinw to work its way 
around the murk% and the States can freely expand the list a each Stste ses  
fiia In fact many Slates, hcludh& lor example, Ninoisn and T-n, have 
-dated unbundling ders ta te  stahlw. 
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B. Tk DQulerl Bnr 

As expected the hcumbenk have fought 'tooth and nail" for the Isst six 

TCC should have adopted either an embedded mst or effident mmponent 
pridng d e  ("ECPR") schemes.r k t  Spring. however, the United Stater 
Supreme Court in ik landmark ease Vdmn v. FCCI' mndusively ended this 
debate, upholding the FCCs TEWC mehodadology in Its enlirety.m In so doing, 
the Majority in VI- very mnwientiavsly and very deliberately twk great 
pains m a d d  and dispel the arptmk made against TEWC by the Bocs 
since the 1996 Act was Rrst enacted. particularly that TEWC pmduced 
mdiscamry rate and that enhanb using unbundled elemena were "parasitic" 

yearrsgainsttheFCC'spmpasedTEWCmeth~ology,arguinginstead mat the 

competitors.= 
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or 'creamy rems") MT ''mIkator)r (rates thal do not permil the regulated 
Ann to recover ib cmb).~ 

Yet,whlle LNSsendardlsnotverypredse,thephravTusland~le- 
Is d d y  more thm a " m e  vessel into WNeh mean(ng must be p o d '  
Rather. the ddheation of the " m e  of reasonnbleners" in a particular cdse will 
involve P "mmplex inquiry into a myriad of bactors.'~ Ihesa myriads of factars. 
however, m y  indude both cwl md nmml fadm to determine whether 
particular mles fall within the -e.* Acmrdingly, if the "- of 
reasmnbleneps" of TEWC is b o d  by cmt e s h t e r  Cm and Ga then 
dicdmg L wholesale price d- to Go generater -re ampelition than a 
wholesale price near CM and any wholesale price beweem 00 and Ga is # priori 
jw~ and mnsonable. 

lhe  D.C. Cirmtt recently ad- ulis v q  issue in Spin1 II. F I X -  In 
Sprbrl, the D.C Circult mneluded in although in *an othwvise undistorted 
m k e l .  firms rapable of efficiently applying the non-Boc eienwts should be 
able to mmpete ....", the "1- k not guarantees of pmfitabilily, but whetha 
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the UNE pricing seleeted [id., "ELRICl here d m r d  mmpetimrs to fajlure'r 
Indeed, beause the mwt fomd that (a) 'the [IS961 A d  alms directiy at 
slimulathg mmpetition-4,; and lb) TEWC i s  not an "exact sdence" and 
prcduce B %de zone of rea.%mablenfs,"*~ wholesale prices for UNEs CM be 
related tobothfonvard-lookingcmkandretailpricesrolongaswholera)eplices 
based on TEWC at least p m d m  sufiicient margin for mmpetition 

Acmrdingly. the relationship of wholesale price to fom&-l$aking cmt, 
embedded -1, retail 0ppMLL"ily cmE (ir, E B R ) ,  and reid prices are key 
policy issuer and the mrresponding abilily to understand the s i f l m c e  of the 
determbnb of wholesale price f& UNEr is mdal going forward. l h h e  
p r h q  p-e of LNS Policy Paper, therefore, k to dedpher empirically the 
reiativemnhibutionof thesefoufaclors-f~ard-lcakingcmt embeddedcmt. 
retallo~mNnilymstmECPR,andretallprirrs-towholesalepricesfo~UNEs. 
Ihe d e l  crndusively demanshates that variations in wholesale prices are 
unrelated losariations in retailpricep-i.e., that prices arein f a a p r i d y s e t o u  
th~heincumbenb'forward-lmkingmrirandnotarbitrarilyinordertopreserve an 

III.The Model: Empirical Evidence of Wholes& Price Determination for 

arbitrage oppatunily for enhants plusuiug a m - P  s h a t € w  

UNES 

A. Awlylicof Fromrwork 

The wholesole psre In UNEO 0. as determined by State regulatory 
mmmissions, can be viewed as a hmrtion of fOrwKd-looking m5t5 (C) plus an 
additive term(A): 

P = g(C) + NZ, E )  (1) 

where LNS additive tenn (either positive or negative) reflecb the systematic (2) 
and idiospoatiC Muence (E) an wholesale price determhtim. As previously 
mentioned systematic Muluences m y  include the embeddedfment -8 and 
revenues, since the KECs want wholesale prim sufficiently high to mver these 
cost0 or, alkmrtely. to d e  themfinanndallywhale despite competition Li.c., the 
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result Of t h e m ) .  In mnllaDt, because competitive enhy Is the P l a t e d  gaai of 
the 19% Act, rerail prices nlso may mnhibute to the dekrrnhiim of wholeale 
prim. If wholeale pdcs are not suEciently low m induce enhy, the en- 
process muld be d d e r e d  wasted - 

Without question, the-t hotlymnterted t d m m m d c a t l m p U c y ~ e  
Way is the availability and/or price for the UNEP. lhus, an emnamehic 
d e l  based on Equation (1) is SPffiRed that allows for the eslimation of the 
relative inAuenee of a variety of factom on the wholesale price for the UNE-P. 
lhe uN&P Is a mmbhtion of an unbundled Imp, switching hc!ionality, and 
bwpmt.  The UNE-P allows mmpetitive lnal exchanse d e r r  ("CLEC53 m 
provide I d  phone service using primarily the me' network, thmdy 
d - g  the sizeahle up-front and sunk investment typical of twilities-based 
mtv into the I d  e x h g e  m k e ~  UNEP is the m t  sucmsfd and highest 
growth mode of mmpetitive enby for residential consumers in the indushy 
talayand.assuchis t h e m o d e o f e n h y m o s t u ~ t ~ b y t h ~ ~  

and emhdded) and retail prices on wholesale prices QLa the general form 
Ga*, a statlstlcal bst for the &tiW Inhence Of mst (fmwaFd-lm€jng 
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mCmd of evaluating thelr relative innuence on wholesale prices (4 Is to 
detemk the conhibution of eadx variable to explaining the variation in the 
wholeale pdce. 'rhir 'mnlnintion' is measured by the partial Cdfident of 
determLvtios or parlial R q m e d  for each of the variables of Interest.* lhe 
larger the parlial Rlquared of the explanatory variable, the mure that variable 
mnmbute to explaining the variation in the d e p d e n t  variable P, other factors 
h e l d c m t a t  ParexamplqYthepartialR-sq-afCandMare0.30and0.15. 
then C explains lwice as much of the variability in P as does M. Thus, the 
relative hnpmtance of each factor to wholeale price can be -ed directly. 
even if more than one factor k found to be a statistically significant determinant 
of wholeale price. 

The magnlhldes of the eslimated roefflciena (if statlsticaUy different ko& 
Z W )  are also of interest when terting -me potential theoretical d e l s  Of 

wholesale price d e t m h a t i m  For example, State regulatory commissions are 
fond of rendering decisions that lie behveen the proposals of the adversaries. 
Computing a simple averaged the hvo positions is not uncommon, though his 
'tRhnique' is rarely dted explidtly. In the -text of Equation (2). a "prMon 
averaghtg' apprmch to wholesale price determination suggests that the 
cwfRdent a, will equal 1.W and cu will equal Om, h other wards, the p r h q  
pasition of the CLECs (and the PX) is that wholesale pries should equal 
forward-lmhg cos& The ECPR is the favored price mehdology of the 
ILECs4'What the meffidentvalusjustmtioned imply is thatwholesaleprice 
is Set equal to mrt (a, - 1.W) plus onehalf (wa = 0.9) of the retail opparhmlty 
met (?A). where the fatter is a pmxy for the FCF'R A statistical test of thee 
meffidentresmctionswillindietewhether~tingwh~lesalep~TorUNE-P 
have been deIamhed using the "@tion averaging' apprnach. 

Ihe Bots' conteation that wholeale prices for UNEs are driven hy retail 
prices is statistielly evaluated by the meffident on and partial R-squared of the 
retail price variable T. A priori expectations repding the effed of T on P are 
neceslarily d i o l u .  whik the BOCS argue lower rerail prim wiu lead to 
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C. MorLIS~cifiation 

Esuation (2) is &mated in both level and double-log fom and the alhmmh 
spdcation. are * w e d  23% 

P r o .  +m,C + mT+&U + d +r&BL5+ &VZ + cuEQWT+ 4. 
(3al 

In(P)-~+B~ln(C)+Blnm+8dnot&)nm)+BDBE, 
t WE + BWWsrt 0 (a) 

In level fmm. the estimsted meffidenh (a%) measures unit changes in the 

$1 change in c lends to P at change in P. in log-log form. the estimated 
dependent variable for mlt  changes in the explanatory variables. For example, P 

roeffidents (Vs) measure elaslidlips. For example, a ten percent change in C 
equals a 08 percPnt change in P. The mgid effect of a dummy "&le in the 
log regression is memzred by #-1. me BoxCox test indicated that the log 
sp-ikationpmvides fororabetterfit= 

Four d e b  are estlmnted. Modeis 1.2, and 3 uae the adiusted CCM data, 
whereas Model 1 u9es the unadjusted CCM data, Model 3 is estimated using 
averagerevenueperheAlilther hantheretdmarginhi. Model3isestimated 
loevaluate theaea~tofforward~~grmtinthemmputal ionof  t h e d  
mugln. Implicitly, when computing M the wwnptian is that C is an a-te 
measure of the ebdrzk level of fawad-lmkhg corb, rather than just a reliable 
index of the rdntim lwei of fomrard-lmkhg msb - States. By using 
average revenue per Line lilther than the retd m q b ,  the assumption that C 
measures the absolute level of h a r d - l m h g  rmt is avoided. lids change in 
model spedaca t i~  will reduce the meffident and tstatistic w C, but the other 
eoefRdentrandt~b~ticrinthemadelareunaffected(sinceCwasheldmnstant 
In the model). Bath Models 3 and 4 are pmvided for illustntive purpses only. 
and ule results are not diwussed in any detail. All regression results are 
6- in Table 2 

Eeo~mekk specification ermrs SUA as omitted variables, endogenous 
explanatmy variables, ermrs in measurement, and an incorrect hdional  form 

* A H . S m x k n m u l d . L I s ~ o E c a r c * a n n r ( l ~ ~ ~ . m d n d 2 ~ a  
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carrearhcauselearjt-squaresestims~Ulbebiased.innmusistent,andin~fident." 
The BESR' test is B rather general test of spedEcation ermr, and is capable of 
detecting all of the specification problem lisisted above (Ramsey 1969). and the 
test is pamcukly sensitive to amined variables and inmrrecl hctioional form* 
Th~nuUhypathesisfor~is'M~catirmerrar."SoEpedfvationerror~ 
indicated if the nul-hypthsis is rejeded. The RESET FsbtisLiu are pmvided 
inTableZandnoneofthelitatirtioisnear~tatiatieallysignificanceforModels1, 
2, and 3, ro h e  is M ddence of spdcation ermr (i.e,, null-hypothesis Of "M 
sped8cation d m o t  be rejected at standard si@cance levels). 
Aemdingly, the RESET t s t  indig- hat the regression equatinm do not &fer 
from these impartant specification ermm. The null hypothesis of no spedfication 
ermr is rejected for Model 4. 

fa hetemscedastidty." Heternwedasticity results in unbiased but heffident 
meffident estimates, implying the standard ermrs of the estimated coeffidents 
are ma large (and, mnsequently, the tbtatistics are too d). We are unable to 
r e j e  the null hypothesis of the White b t  (homcedastic -6) at even the 
1040 level for Models 1 d 2 

Because the regression indudes a " d e r  of measures of prim and msk, 

standard errOrr (and thus the l.statistics), The mrrelation mefficients of the 
variable are pmvided in Table 1, and none of Uvse meffidents exceeds 0.60 Sa, 
while there is some mrrelation behvew the regressors (as ahyap). the 
mrrelation is not p m i a k l y  high.* Nevertheless, Variance Idstion Factors 
(TIFs~were-uted lorea~explanatarlvar~l~(C.T,M, andE),andnone 
of the VIFS exceeded 3.45 (with 5.00 being the ruleof-thumb standard for 

Another test far rpedfcatian m r  is the white tst ,  whim is used 85 a test 

there the potenm for multi~~uinearity to influence the effidenq of the 
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Iwking cmts (and other regressars) mnsiant BeUSouth and Veriim's wholesale 
and SS higher than Qwest." 

Q w e r Y B  WE-P prlce is $4 more than SBCyr UNE-P price, on average md mkrk 
prths. Thus, the fumomehic widen- pmvids perhaps an explanation as in 
whySBCisthemostvocaloppMentofUNEPaomsthe80Cs. 

V. Relationship of W E  Prices m ILEC Cosb 

for W - P  are h u t  $10 hlgher than 

In addition to lhe cmtentian that wholealeprices lor WNKs arenot based m 
bWard-lmLing -a, me Bocs further dnim mat prices for me UNE-P are 
wow Dperatioaal me."- COmblnLng the rrta(l and wholerala reyenyes per 
line used for the regressia, analysis abovewith data on m t  operational mts 
per line, it is possible to'a-s the daim that UNE-P prlces are "below 
operat ld  POPts.. 

Per-line operational msts bor retail md whalerale cusmmem is computed 
ushg Form 4503 of the ARMIS data (Year mOl)." Line 720 reports total 
operatianal erpenses at the Slate level, h m  which is mbhacted depredah  
and amorbtian exp- (Une m). The -der Is divided by total ilcceos 
l ims(ARMISFam4Yearml)  mproduceretaiioperatalcceiperacces 
line- Whderale operallonal c ~ t s  per line are mmpted by subm&g horn 
total operational me19 (excluding depredation) all marketing and customers 
Services meb (Lines 6610,662Q) and A c e  Expenoep (Une ssnO).* Again; t h e  
upevas are divided by mtal-s lines (switched plus special). me average 
remil expense per Line is $18.20, whereas the average wholesale cmt per line is 
S1230.n Thus, wholesale expenses .we b u t  32% lesr than recall e x p a  per 
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line The dikierential of S.90 ir broadly mnsistent with avoided cost computed 

The EBITDA mxgh of the BOG br retail and whalerale customms is  
computed bysubhac!ing wwes fmmtheseoperationalexpenses. meaverage 
retailmarginis521.86,and theaver~gewholesale-glnis@.LB BOCspedhc 
revenus, msts, and margins are summarized in Table 3." me EBITDA marpins 
in permlage term (revenues minus cost divided by revenues1 for redl  and 
wknleul- vrrvics averae~ si% and 40% rewectivelv. The whoiesale EBITDA 

Using the resale dismunts (which apply to retail re"enues).n 

-- -- . .  . . ._ . .. 
mrgh avenges about 4O?i of the reail EBITDA margin 

Fa the computatlon Of per-line expenses It was a n d  that erpenres are 
pmportionakly allocated behveen switched and special access lines (the latter 
meanrred on a voicegrade equtvalenl basis). Furlher, ARMIS Total" expenses 
were used rather than "Regulated" expenses. lhere is good reason m exclude 
Won-Regulated' expenses because Won-Regulated" rervlees -01 be 
purchased 85 unbundled nework elements. Table 4 summarzeE whoisale -1 
calculations Using alternate a%!Jmptians and inputs. Spedhcally, IRegulated" 

'expenses (indu+g expenses hornregulated and non-mgulated 9e-e~). 'Three 
alternative allmation methods are employed For Method 1. "Reguhled" 
expenses are divided by switched and spedal ace- lines as before. Because 
regulated expenses are less lhan total expenses, the per-iine wholesale msts are 
le95 for Methd 1 than thee  provided h Table 3. Method 2 allocates expews 
bewm switched and $pedal liner wing the allocation factor derived horn 
ARMIS Farm M I . *  Erpenses allmated to switched accm l i n s  are then 
divided by switched-acres Lines only m mmpule per-lme costs. Because the 

a m s  lines, Method 3 reduces the allocation factor by 75%. AS iUuslnled by 
Table 4, thew alternative methads do not materially nffecl the hndmgr 

. 

exp- data h m  ARMIS is used rather than Total" 

8oe areincented far regulatory plllporeo in oyer allocate expenses to switehed 

slpmdzed above 
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Unbundling and Facilities-Based Entry by CLECs: 
Two Empirical Tests 
George 5. Ford, Ph.D., Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Public Policy 
Studies, Washington, DC, george.ford@telepolicy.com. 

Michael D. Pelcovits, Ph.D., Chief Economist, MCI-Worldcom Inc., Washington, DC, 20006, 
michael.pelcovits@wcom.com. 

In this paper, the determinants of the provi- 
sion of facilities-based lines by competitive 
local exchange carriers (“CLECs”) are examined 
using data collected by the Federal Communi- 
cations Commission and the entry decisions of a 
large, facilities-based CLEC. The multiple 
regression models are based on the economics 
of entry, considering both the effects of market 
size and sunk costs on provision of facili- 
ties-based service to end-users by CLECs. 

Following Martin (1988), Sutton (1990) and 
Beard and Ford (2002), the extent of facili- 
ties-based entry by CLECs i s  assumed to be a 
positive related to market size and inversely 
related to the fixedlsunk costs of entry.‘ Size i s  
measured as the total revenues of the Bell Op- 
erating Company (“BOC”) in  the state (SIZE) in 
millions of dollars. Sunk cost requirements are 
assumed to be inversely related to the density 
of market size, measured as 80C total revenues 
per square mile (DENSE). The percent of the 
state’s population living in metropolitan areas, 
another measure of density, should also reduce 
the sunk costs of facilities investment 
(M€TPOP)? 

The unbundling obligations and the compan- 
ion pricing standard for unbundled elements 
may influence facilities-based entry in a variety 
of ways. So, the unbundled loop (highest den- 
sity zone) and switching price in  the state 
( P L O W ,  PSWITCH) are included as regressors in 
the model. 

Positive signs are expected on the market 
size and density variables (SIZE, D@NSE, and 
METPOP). No a priori expectations are made 
with respect to the unbundled loop prices, 
since either a positive or negative sign i s  con- 
sistent with theory - element prices are am- 
biguously related to market size and the (ex- 
ogenous and/or endogenous) sunk costs of en- 
try.’ Lower element prices, for example, may 
lead to more intense price competition and/or 
indicate a more favorable regulatory environ- 
ment. Complementarity between elements and 
facilities may assist facilities-based entry by 
expanding market size or reducing entry costs. 
Additionally, unbundled element rates are es- 
timates of average incremental cost at mini- 
mum viable scale. Thus, the element rates may 
serve as reasonable proxies for the average 
cost of dupticative network.’ 

’ The equilibnum number of firms in an industry. 
W ,  can be written as W - (S/E)- ,  where S is  market size 
and E is sunk entry Costs. See, e.& JOHN W O N ,  SUNK COST 
AN0 MARKET STFUCTURE (1990). Ch. 3; T. Randolph Beard and 
George 5. Ford, COmpenhon in Local and Long-Distance 
Telecommunications Markets, in INTERNATIONAL HANDBOOK OF 
TELECOMMUNICATIONS ECONOMICS, Volume I (Gary Madden ed. 
2002); and STEPHEN MnRnN, INOUSTRIAL ECONOMICS: ECONOMlC 
MLYSIS MO PUBUC PWCY (1988), a t  197-98. 

RCN, a facilities-based entrant, has limited its 
entry to the most densely populated markets (RCN ZOO1 
10-K). 

’ Facilities-based entry i s  more common in dense 
markets, and loop prices are lower in dense markets (which 
is expected). The average loop price in the five Largest 
CLEC facilities-based markets is about 30% less than the 
smaller markets (means difference t-stat - 2.72). If the 
density measures in the regression do not properly account 
for the total influence of density on entry, then the sign on 
the loop price may simply arise from th is  correlation, and 
not causation per se. 

Cost equivalence is not required, just correlation. ‘ 

Ford b Pelcm’ts . . . 1 
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Finally, Beard and Ford (2002) and Ekelund 
and Ford (2002) show that that entry using un- 
bundled elements i s  higher in  markets where 
element prices are lower (i.e., element de- 
mands slope d~wnward) .~ Thus, the relation- 
ship between entry via elements and facilities 
also i s  measured by the coefficients on the 
element prices.6 

The estimated (semilog) regression equation 
is 

6 
In FEE, = a, + x u J X ,  + q ,  

J'z 

where all the X, are measured at  the state level 
i (BOC data only) and E i s  a well-behaved, 
econometric disturbance term. Two vintages of 
the dependent variable data (Dec-2000 and 
June-2001) are used to estimate the eq~at ion .~  
Data limitations produce 62 usable observa- 
tions. 

The quantity of CLEC facilities based lines 
(FBE) i s  compiled by the FCC (Form 477 data). 
Market size (SIZE) i s  provided by ARMIS 43-04 
(Year 2000). Square miles and metropolitan 
population are census data. The loop price 
(PLOOP) i s  the loop price for the highest den- 
sity zone (Gregg ZOOI)." Switching element 
price (switching and transport) i s  based on in- 
dividual element prices from interconnection 
agreements and state tariffs 

The results of the Least squares regression 
are summarized in Table 1. The R-square of the 
rqression is  0.83, so the model explains 83% of 
the variation in  the dependent variable. A l l  

' T. R. Beard and G. 5. Ford, Moke or Buy? Unbun- 
dled ElemenU m Substitutes for Competitive Facilities in 
the Loco1 Exchange Network (June 2002) and R. B. Ekelund 
Jr. and G. S. Ford, Preliminary Evidence on the Demand for 
Unbundled Elements (June 2002). 

Simuttaneity bias precludes the estimatlon of one 
type of CLEC output (facilities-based, elements, resale) on 
another, without an &timation technique that properly 
accounts for the joint determination of the two series. 

Preliminary regressions indicated no statistically 
Significant difference be- the output levels of the two 
vintages. 

Bitly Jack Greqg, A Survey of Unbundled Network 
Element Prices in the United States (2001). 

' 

' 

variables but DENSE are statistically significant 
a t  the 2% level or better in a two-tail test. 
DENSE i s  statistically significant at the 8% level 
in a one-tail test. Ramsey's RESET test does not 
indicate that specification error i s  a problem 
(22% significance level), but White's test re- 
jects homoskedastic disturbances (4% signifi- 
cance level). Thus, White's standard errors are 
used to compute the t-statistics reported in  the 
table. 

A l l  market size and sunk cost proxy variables 
(SIZE, DENSE, and MUPOP) have the correct 
sign (positive), and only DENSE is not statisti- 
cally significant at  standard levels (for a 
two-tail test). While unbundled element prices 
may influence facilities-based entry in a variety 
of ways, the regression results indicate that 
unbundled element prices have negative and 
statistically significant relationships to facili- 
ties-based entry by CLECs. The estimated elas- 
ticities of primary interest include 0.48 for 
S/Z€, -0.43 for PLOOP, and -0.55 for PSWITCH. 
A 10% increase in the loop rate, for example, 
reduces CLEC facilities-based entry by about 
4%. The elasticities of demand for the elements 
themselves are elastic, averaging about -1 .5.9 

Table I. Least Squares Results 
Variable Coef. Mean 

Constant 9.84 
(White t-stat) (St. Dev.) 

(16.38) 
SIZE ' 0.27 ' 1.39 

DENSE 0.M3 21.27 
(11.45) (2.10) 

~ ~~~ ~- ._ 
(1.45) (25.87) 

METPOP 2.35 0.75 
(3.85) (0.15) 

PLOOP -0.032 12.55 

PS Wl JCH -0.035 13.73 
(-3.13) (6.14) 

(-2.31) (4.22) 

FEE 154,018 
(1 73,971) 

R' 0.82 
White F 2.41 
RESET F 1.64 

In an alternative regression, the entry of 
RCN Communications in  particular markets 
(states) is evaluated. RCN i s  the largest facili- 

e See Beard and Ford (2002) and Ekelund and Ford 
(2W2). 
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ties-based provider of telephone, cable, and 
internet services to residential subscribers. The 
company provides service t o  more than 
one-million subscribers in  six markets: New 
York, Massachusetts, Pennsylvania, Illinois, 
California, and the Dis t r i c t  of Columbia." It i s  
worth noting that about 12% of RCN's end-user 
service i s  provided over incumbent local ex- 
change facilities." 

RCN's entry into a market i s  indicated by a 
dummy variable equal to  1.00 in the above 
listed markets, 0 otherwise (DRCN). The same 
explanatory variables are used with the excep- 
tion of PSWITCH, which i s  excluded because the 
missing values for the variable reduce the al- 
ready small number of RCN markets. 

Table 2. Probit Results for RCN Entry 
Variable Coef. Coef. Mean 

(t-stat) (t-stat) (St. Dev.) 
Constant -6.03 -10.52 

(1.15) (1 30) 
S I Z E  0.54 0.32 1.79 

(2.83) (2.44) (1.95) 
DENSE 0.001 96.06 

MUPOP 8.49 14.48 0.68 

PLOOP -0.42 -0.39 13.47 

(5.05) (521.0) 

(1.29) (2.02) (0.21) 

(-2.28) (-3.06) (4.87) 
DRCN 0.125 

(0.33) 
McFadden R' 0.75 0.68 

The District of Columbia i s  a clear outlier 
for the DENSE variable. and a RCN market.'] In 
an alternate specification, DENSE i s  excluded 
as a regressor. In this regression, METPOP is  
statistically significant a t  better than the 5% 
level. The coefficient on SIZE declines slightly, 
but the PLOOP coefficient i s  not materially al- 

A total of 48 observations are used to esti- 
mate the probit equation, and results are 
summarized in  Table 2. Reported t-statistics 
are based on robust standard errors. The 
McFadden R-square (likelihood ratio index) for 
the probit i s  0.75 

As before, size i s  found to positively influ- 
ence entry, whereas sunk costs reduce entry. 
Both SIZE and DENSE are statistically significant 
at standard levels (MUPOP i s  significant at the 
10% level i n  a one-tail t-test). The probability 
RCN enters a particular market i s  negativel 
related to the unbundled loop price (PLOOP). 
The PLOOP variable i s  statistically significant at 
better than the 5% level. 

IY 

These estimated regressions indicate that 
CLEC facilities-based entry i s  positively related 
to market size and inversely related to  the sunk 
costs of entry. Both regressions indicate that 
unbundled element prices are inversely related 
to facilities-based entry. While the exact de- 
terminants of these inverse relationships can- 
not be determined (by these models), the re- 
sults indicate that, on average and other things 
constant, higher element rates are associated 
with a reduced amount of facilities-based entry 
by CLECs. 

DRAFT: July 22, 2002 

lo RCN 2001 10-K. Because RCN is the incumbent 
operator in i t s  New Jersey markets, w e  exclude New Jersey 
as a market in which RCN is an entrant. 

" 

' I  

RCN 2W1, 3 Qtr 10-Q. 

The average Imp price in RCN markets is about 
63% of the average loop rate in other markets (means-dif- 
ference t - 2.57). 

" The sizeable increase in the standard deviation of 
DENSE (relative to Table 1 )  is attributable to the inclusion 
of the District of Columbia. 
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Preliminary Evidence on the Demand for Unbundled 
Elements 

Robert B. Ekelund, Jr., Lowder Eminent Scholar, Deparhnent of Economics, 
Auburn University, Alabama. 

George S. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and 
Economic Public Policy Studies, Washington, DC, george.ford@telepolicy.com. 

The Telecommunications Act of 1996 requires incumbent local exchange carriers 
to lease elements of their networks to competitors to promote competition in 
monopoly markets. Prices for these elements are set by state regulatory 
rmnmissions based on estimates of cost. The development of competition and, 
consequently, the success of the Act depends on UNE prices since demand for 
unbundled network elements (UNEs) slopes downward. This note provides the 
%st empirical evidence on the demand for UNEs. 

To date, the most successful form of competitive entry using elements is the 
UNE-Platform - a combination of unbundled loops and end-office switching, so 
our analysis focuses on that entry mode. A reasonable approximation of the 
ordinary demand for UNE-Platform is 

where Q is the quantity demanded of loop-switching combinations in state i, P is 
the regulated price for loop-switching combinations in i, Z is a vector of other 
factors that affect demand in i, and E is the disturbance. 
include: (ZI) total demand, measured as the local service revenue in the state; (Z2) 
the percent of total, analog switched access lines serving residential customers; 
(Z,) a dummy variable for New York and Texas, both leading states in the 
promotion of competition; (Z4) a dummy variable if the incumbent is allowed to 
provide interLATA long distance (AR, KS, MA, MO, NY, OK, PA, TX,); (ZS) a 
dummy variable if  the installation charge to competitors for the element 
combination exceeds $50; and ( 2 6 )  a dummy variable for the dependent 
variable’s date (0 for June 2001,l for December 2001). The Federal 
Communications Commission provides data for Q, ZI, and Z2, and all price data 
is provided by Z-Tel Communications. 

Variables in Z 

www.telepolicy.com 1 
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The estimated regression is 

In Q = 6.1 - 2.7 .In P + 0.3.1nZ1 + 0.75.ZZ + 2.7 .Z, + 0.33.24 - 1.0, Zs 
+0.15.Z6 +E. 

(2) 

Results from the least squares estimation are excellent. The R2 is 0.68, and 
Ramsey’s RESET Test indicates correct specification. The variables P, Z3 and Zs 
are statistically sigruficant at the 5% level (t = -4.84,4.43, -2.10), and ZI at the 10% 
level (t = 1.66). The (derived) demand for loop-switching combinations increases 
in total market demand, is higher in New York and Texas, and declines with 
high installation fees. 0th- variables show no effect. 

The own-price elasticity of demand is in the elastic region of demand (-2.7), as is 
the entire 95% confidence interval (-1.6 to -3.84). The quantity demanded is 
highly sensitive to price, and state regulators that set higher prices are reducing 
substantially the level of competition provided over the UNE-Platform. This 
result suggests that competition is inhibited where the prices of elements are 
high. These estimates should assist state regulators in assessing the impact of 
element rates that are typically determined in complex and adversarial rate 
proceedings. 

Forthcoming in Atlantic Economic Journal, December 2002. 
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Innovation, Investment, and Unbundling: An Empirical 
Update 

ROBERIB EKEWND, JK,lowderEmlnmt Smolar, Department of Emnomicr, 
Anbum University, Alabama 36849, rekdund@hsinesraubum edu. 

GEORWS WRD. o l i e f h o m i s t  2-Tel Communications, Tampa. Flarida, 
&rd@z-tei corn 

Forthcoming in Yale Journal on Regulation (Spring 2003). 

1. 1ntmdudion 

In Winter 2wO issue of lhis Jortmnl, Thomas lords Gregory Sid& and David 
T- 0 m m m t e d  on some potential -nomic consequences of the 
Telemmmuni~tions A d '  d 1996 as Impl-ted by the Federal 
CommuntCationr Commission KC). The &de, published early in the 
implwenta&m phase of the Act, mtained many general assdons about 
potential consequence, but mnlained no e m p W  evidence. JSrdid, however. 
offer some inlerehg and terlablable p-tionr. h e  of them suggerk an 
h p r t a n t  issue, for which implementation is rather sbaightfonvard: JSTpmpme 
that n-dsmry unbvndling ino-u the "* md +cality of the ILEC's 
b d e n t  lad Exchange Caniers1 #c performmce and. h e ,  m the 
KEC's weighted+verage mrt of capitel Mandatory unbundling raise bath 
mmqmena of theweightedaveragemslaf~pi~ forRECr-equityanddebt" 
(2mO: 19). The puqnse of this brief c o r n 1  is to perform thal empirid test 
and to mmpare our empirical mulb with the exp~tatirms of 1%. 

11. The Impact of Mandatory Unbmdlims An Empirical Test 

The god 'of the Telecommnnialions Act of 1996 was to "promote 
-petition" and "reduce rrgulstion' (1996 Acl Reamble). As part of this effort, 
the Art required the ILEcr to lease the elrmenb of their neworb - unbundled 
elemenk-tothelrrivalratpriorcommensuratewithmrk. JSTmdudethat 
mandatory unbundling will have adverse affects an the invmhnent of bath the 
incumbent phone companies as weu as pmspeetive +mank. One of the mnny 

,mbundhg on the inmnhnt local d a n g e  fie,$' (ILKS) mt of capitd. 
alleged souTc€s of these inveshnmt distmti0ns was the effect of mandatary 

Wireprd to themrt of equiv, the authors indlcale "[tpe-taf~xityc@d 
dependsontheryrt-Ucor~beta'riskofthe firm... How doemandatory 
Unbmdling affect an KECs beta and thus ib mst of equity? The answer 
depends on haw unbundling a f f ~ b  the rydlality of an EEC's rehm" ( 2 m  
19). JSI arsert that the mandatory -dung innoeases the cyclicslity of the 
KEG' rem so beQ should increase during an economic downhlm. During 
periods of *weak demand' (Le., d o n ) ,  according to 1 9 ,  the justification of 
hdlitie deployment is mare diffidt for CLECS. During these periods there 
Fvms are w r e  likely to lease unbundled elements !hm to mmshuct their own 
hcilitie. Weak demand for telecommunications semi- compounded with an 
increased d m d  formbundledelemenb,bothofwhichiow~enduserptirr. 
and thus pmfits, and the potential the elememLs are priced below msk. an 
"inouuiqyl the cydidity of an REC's retnms" @Ow: 19). 

Assemnent of the impart of a recession (or any eyent for that matter) on a 
firm's beta meffident is straightfonvard, and such analysis is bequenUy 
employed. A firm's beta is estimated by: 

R, -ai +P& +e, (1) 

where the Ri is the.stock retnrn on h i ,  R. is the rehlm on a b m d  market 
index, 0, is the intercept, 8, k the beta for firm i, and 0 is the Ranometdf 
disturbance term Equation (1) is estimated by ordinary least squarer (OW. and 
typically emplog.~ daily or monthly returns mer periods of various time 
intervals. 

in the p-t m n w  it Is not the Arm beta that Ls of ptinwry interst, but 
the~~~inbetabeweenaperiadofeconomicexpansion(81and emnomic 
r d o n ( 8 p ) .  A statistid tstforthen-tationarityofbeta across timeperiods 
invoive a slight modiKEation to Equation (1): 

R,=ajt&R.tyiD+AjD.II. t q  (2) 

where D is a dummy variable that equals 1.W during the period of economic 
recession (0 othenvise), measure the change in the intercept during the 
I R ~ E E I O ~ .  and, most hprtantly. dr mearvre the b g e  in beta during the 
recession period (Dave, et d., 2OW). Fmm Equation (2). the expansion and 
r-iion bem can be computed, where @E = Bi and 0' = @$ + h The JST 
hpotheis is thal di > 0, so that the > 8'. The statistical significance of Ule 
estimated meffidentdimewre thestatlsticaldgntflcanceof thenull hyphesis 
that p' = 0'. 



For obvious rermm. JST did not perform this rht(rtieal test of uvlr 
hypolhesin regarding the mst of equity capital in lheir srtide. As the authorr 
*e, 'there has not bea, a recession since the Telemmmunilations Act of 
1996, [sol the CSnjeaVrr abut increased sptanatic & is not falsifiable' (2wO: 
19). At the h e  of pubhtion, the U S  was in the midst of one of the h g e s t  
emnomic expansions in history. Acmrding m the ~ational B-U of h o m i c  

however, this economic eqmsim ended in tdard~ 2W1 and has 
mntinued until the present (lune Zom). Thus, this mlplical tesl of the 1st 
hypotheds on be p e M .  

Fqmtion (2) is estimaled UgLng daity stock reurn for the three R e g i d  Ben 
Operaling Camp& (RBOCS) - BeEmth (EW, Verizon (VZ), and 
Sovthwertem Bell (SBC) -and an index of the three companies.' The market 
lnda is measured by the SBP 5w. Betas are computed wing dah for three (224 
dwrvatim) and five ~ ( 3 2 8  ob-atims) preceding the recession (March 
201). p d u d n g  a m a  of eight regrrrsions.~ Regmsiion resUitp and the 
esthnated valuer of BE and B* are nunmanzed ' in Table 1. To improve effidency 
of the etimaler, the m p s i o n s  are estimated using generalired least qu-3 

IQC &Om a695 Q.W6 a4lB 0.11 O X I  WS 
oyer) rum c 4 : w  (0.691 i1.70- 

SBC O D n  0.n9 Q.W6 4.- &I4 a7Z 0.25 
15Y-d (0611 1 6 S T  10.981 0161' 

lndol O m  O m  Q.W 0 . 3 -  a12 052 032 
Ulsd (0611 14MY 14811 Oar) 

indcr om asa a m  am 0.15 om 03 
 BY-^ mm o w  (a931 11.70~. 

. S h 6 ~ 6 d t v % I ~  8, mC5X *nlorMtm. 

AU the esthnated betas ($t) for the RBOCS am leu than 1.W and sedsticaUy 
dgnisentNoneofthemns~t~(aiyi)ues~tisticallydifferenlfromiero. 
The esthnared meifident & is of p r h q  interest. Fm all three RBOCs and an 
index of the mmp&, the estimated mffident &is n f g n h .  In no m e  is a 
positive value for &observed. For three of h e  eight regression models, the null 
hypothesis of an equal beta during m o m l c  orpanston and medon is rejected. 
For SBC (3 and 5 year) and the index (5 year only), the racesalon beh is leu than 
the expansion beta (8% < 8'). In no m e  can the hypalh.rls that Bp > 8' be 
zcepted, and In three - it 15 rejected at the 5% significance level.. 
C d t e n U y ,  it appeus that the .rpcession has reduced, if a n w g .  the 
variability of the RBOC smckr and, mnsequentiy, r e d u d  the mt of equity 
capital. 

111. Conclurion 

The Telemmmunlations Act of 1996 was passed to promote competition In 
one of the mmt advanred technologleal areas of the economy. A mior debate 
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